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POLYMER PRODILICTS DEPARTMENT

September 30, 1980

PERSONAL AND CONFIDENTIAL

TO: T. F. JORDAN
TOKYO

J. 8. LINDELL
DORDRECHT

FROM: PAUL THISTLETON
WASHINGTON WORKS .

" TEFLON® DIVISIONS = C-8 (FC-143) CONTROL

Attached is a copy of the "Status and Program" that
was reviewed at our Teflon® Divisions' C-8 meeting on Sept. 25, 1980.

Please let me know if you have comments or gquestions.

o
|
m
ﬂ

Attac!

PT/nsw

PANADA o
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"There's a world of things we're doing something about
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A. OQMMUNICATION MEETINGS

1981

(1) August -

(2) Oct. -

Nine shift meetings
held for Mechanics,
Operators and Research
Semiworks Operators.
Kronberg and Steiner
reviewed C-8 toxicity, .
controls, protective
equipment, etc.

Meeting(s) will be held
for laboratorians.

'STUDIES

B.  EPIDEMIOLOGY
) 1/25 -

(2) July -.

(3) July -

(4)August -~

Medical Division Statement
based on liver enzyme study -
", . . there is no conclusive
evidence of an occupationally
related health problem among
workers exposed to C-3."
(report expected in O:zt.).

Teflon® area workers had no X

significant excess of heart
attacks compared witiy rest
of plant.

Teflon® area workers had X
no significant differznce

in blood pressure fr.n a
control group with no Teflon®
(or C-8) exposure

(adjusted for age, smoking,etc)
3M Medical Dept. puklished a
paper, "Health status of plant
workexrs exposed to fluoro-
chemicals - a preliminary
report.” in the American
Industrial Hygiene

Association Journal.

JULY AUG. - SEPT. i OCP. NOV. DEC. Ju¥.  FEB.  MARCH
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BLOOD ANALYSES

(1) May -

(2) May -

(3) 8/1 -~

(4) 8/4 -

(5) August -

(6) August -

Camparison at Jackson Lab
showed good agreement of
3M (Bomb) and Du Pont
(Torch) methods at iow
levels (0.3 and 1.2 ppm
fluorine) .

C-8 Specific method
demonstrated at ESL
(improved 3M method) .

Letter detailing blood
sampling program issued.
Includes comparison of
analytical methods and
discussion of data
interpretation..

Release of employee |
cammmication "Fluoxo—-

" "STATUS 'AND 'PROGRAM

- 'JULY

‘AUG.

. “SEPT.

surfactants in Blood" started.
It described blood sampling
plans and summarized overall

program.

ESL established for C-8
Specific blood analyses.

Sampling s'tarted for comparison

of test methods.

Dm.

EID077240

000211
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c.

D.

- JULY AUG. ‘SEPT .

" OCT. ° NOV.

" 'DBC.,

‘1981

JAN. ‘FEB.

BLOOD ANALYSES - (continued)

(7) 9/2 - Comparison of C-8 Spevific - * X
and Torch methods stzited .
at ESL. About 25 sarples
from WW Teflon® workers
will be tested.

(8) Nov. - Decide which method should
be used for routine analyses.

(9) Nov. ~ Start routine sampling as
outlined in 8/1/80 letter.

TOXICITY TESTS AND
EXPOSURE LIMITS

(1) 2/11- ~ Inhalation subacute test
2/29 exposure period.

(2) 2/22 - Blood analyses finished for
skin subacute tests.

(3) August - Haskell Lab ingestion studies * X
* showed no significant sex
differences in lethal doses .
for guinea pigs, mice and
rats., Tests made by M
showed that female rats
eliminate C-8 much faster
than males.

(4) Oct. - Initial blood results from
inhalation subacute tests.

EID077241

000212

PT
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D.

EI

‘JULY AUG. ~ 'SEPT.

Dm.

‘JAN.,

1981

TOXICITY TESTS AND

EXPOSURE LIMITS' - (continued)

(5) Sept.

- Haskell Lab report on | X

(6)Jan '8l -

(1)

C=8 'SUPPLY

7/31

(2) August. -

(3) Sept.

(4)

9717

skin subacute tests to
be issued.

AEL Committee Review

3M representatives X
visited WW to promote
rapid conversion from:
current solid C-8 (from
ribbon dryer) to spray
dried C-8. Change ir.
dryer eliminates many of
their environmental
problems., Activity on
C-8 solution texminated
(at least temporarily).

450 1b. spray dried (-8 X
C-8 received fraom 3M for
evaluation.

Fine powder, granular and - X
FEP made using spray dried

C-8 in BOD tests. Dispersion

polymerization reacticn rate

10 - 15% below noxmal.

Granular polymer thermal

stability below normal. May be

a problem with operator

acceptance because C-8 is

very fine and clings to

SCOOPS . .
3M representatives visited X
WW to review spray dried C-8

evaluation. More semiworks

evaluation of samples will be

made before plant tests.

2 ;

EID077242

PT
9/23/80
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‘STATUS AND PROGRAM

JULY ° AUG.  SEPT.

" OCT. NOV,

DBEC.

JAN.

1981

FEB.

MARCH

F. 'C-8 REPLACEMENT

(I) - 3/4 - Bvaluation of "in-situ"
surfactant recommendeci.
(Morgan/Thistleton letter)

(2) May -~ Semiworks products made with
three fluorinated surfactants
appear to yield satisfactory
end product. Evaluaticn
continues.

(3) 5/8 - PMN* testing program reviewed
at Haskell Lab. Tests will
include monitoring blcod
fluoride levels.
(4) August Tests authorized. Timing X
depends on availability of
material.

(5) ** -~ FEP Plant Test.

* Premanufacture notice as requirxed by TOSCA.
** Timing depends on toxicity testing and plant availability.

EID077243

000214

PT
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EID077244

JULY

" 'AUG.,  SEPT. -

"ENGINEERING CONTROLS - FEP

(1)

(2)

(3)

(4)

(5)

Sept. - Completed COD TY-077
Eliminate free falling streams
in clean room by installing
eductors under V-Disc press
and Torus Disc dryer
scrubber. - ($32,000)

COoagulator to fluff bin seal.

July - Drafting request. X

Oct. - COD issue.
Dec. - Installed on one coagulator

New recycle tank to return recycle
tank fluff to fluff blender instead

of marwal dipping.

Sept. - COD circulating
($36,000)

Feb. -~ New tank installed. '

Eliminate the once/shift dumping
of coagulator bag filter.

Aug. - OOD TY-127 approved (3$7800). )
Nov. -~ Installed

Provicde means to vacuum sump xather
than scoop polymer - COD TY-085 ($5900)

Sept. - Equipment due.

Oct. - In use.

- o= -
- e e -.-.——-————-—---—-——--—--————

OCY. T NOV. ‘DEC.
X
X
X
X

‘'JAN.

1981
FEB. MARCH

000215
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1981
' JULY AUG. ~SEPT. ! OCT. ~'NOV. DEC. | JAN. FEB.  MARCH
ENGINEERING CONTROLS = FEP - (continued) :
(6) Engineering contxols at trayout. :
July - Rec'd recommendations fivm X -|
Fernandes, ESD Consultant, !
on dust control and I L
ventilation. ] S
Aug. - Drafting request. X : 8
Nov. - COD issue - ($40,000) ; X =]
May '8l -- Installation. |
]
(7) Eliminate polymer exhaust from ¢ J
ocoaguiation bag filter. !
]
Sept - Receive bags from vendox X )
for evaluation. 1
|
Nov. - Install first set. ) X
Dec. - Install second set, if ; X
necessary . y :
Jan. - Install third set, if ' X
Feb. - Determine. final effluent | X
concentration and ]
~ determine necessary stack !
height. ]
. ]
(8) Eliminate the manual dumping of |
the central vacuum system. i
Oct. - COD issue - ($17,750). .
March '8l - Installed. ' X
'
-9 - PT
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EID077246

I. ENGINEERING CONTROLS - FEP - (continued)

(9)

(10)

(11)

(12)

Raise exhaust stacks of coagulation
and wet finishing bag filters.

March - Determine final concentration
after bag test.

April - Contact Wevodau for heizht
needed.

May - COD issue.

Investigate shoe cleaner.

July - Installed but removed from ¢ X
service twice due to
decanter overflows.

Determine effect of Torus Disc

product. temperature on C-8
concentration.

Sept. ~ Asked ADG to set up bench
scale work because too much

plant penalty.

Nov. - Complete bench scale work
and issue findings.

Prevent hot steams containing polymer/
C-8 from flowing through sumps.

Sept. ~ COD TY-183 ($4700) .

Dec. - Installation

000217 >

‘1981
- JULY ~AUG. ~SEPT. i "~'OCT. ~'NOV. DEC. JAN. FEB. MARCH

)
'
)
I
|
}
1
!
|
!
|
]
)
[
i
!
)
i
[
[
|
I

X ]
i
i
! X
|
I
1
[
I

X I
i
b X

- 10 - PT -
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I. ENGINEERING CONIROLS = FEP (continued)

(13)

(14)

Monitoring of equipment with RAM
(Real-time Aexosol Monitor) to
deternine effectiveness of seals.

Jan. - Restart program.

Improve ventilation in clean room
through use of diamond plate ¢n

top of grating.

COD on hold pending outcome cf
eductor COD.

- STATUS AND PROGRAM

1981

JULY - ADG. - SEPP. , OCP. 'NOV.  DEC. JAN.  FEB.  MARCH
|
I
i
]
¥ @
i i
l N
i X 8
I )
'
!
i
i
]
]
]
)
'

- 11 - PT
9/23/80
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1961
- JULY ™  AUG. SEPT. ; OCr. ~'NOV. ‘DEC. ' JAN. 'FEB. MARCH
J. ENGINEERING CONTROLS-FINE 'POWDER/DISPERSION : |
(1) May ~ campleted COD TX-586 - Raise Fine . !
Fowder dryer air supply inlets to !
exhaust additional airboime C-8 .
($1,200). ; a
(2) May - completed COD TY-047 - Internal ] N
Fine Powder dryer fan guaids to ] )
exhaust airborne C-8 during ) )
cutages - ($8,500). ] Q
: - '
(3) May - campleted COD TY-048 - Additional i
inspection windows for Fine Powder )
- cdxyers ($2,500). . |
(4) May - completed COD TY-061 - Improve :
©  (ispersion ingredients hood and :
its exhaust stack - ($5,000). ,
(5) May - Improved sealing of Fine Powder |
: Dryers - included better door !
seals and sealing between dryer !
sections. !
' |
(6) Oct. — Further improvements to be made . ¢
in dryer sealing. i
(7) Reduce Fine Powder Dryer Exhaust Stacks' :
C-8 emissions - ($100,000). |
Nov. -~ COD approval ! X
}
May '8l -- Installation [
(8) Oct. - Seal holes in floor above Fine X
Fine Powder Dryers to reduce C-8 |
concentration upstairs. |
(9) Increase exhaust capacity frcw #2 Dryer. !
]
Oct. - COD issue. D ¢
Feb. - Installation ] X
- 12 - PT

9/23/80
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(2)/9:!{, 4

’

Meeting(s) will be~held
for laboratorians.

B. ' ‘EPIDEMIOIOGY STUDIES G%n

(1) 1/25

(2) July -

(3) July

- Medical Division Statement
based on liver enzym: study -
. « . there is no conclusive
evidence of an occupationally
related health probiem among
workers exposed to C-8."

(report expected in Oct.).

Teflon® area workers had no X

significant excess of heart
attacks compared with rest
of plant. _

Teflon® area workers had X

no significant difference

in blood pressure from a
control group with no Teflon®
{or C-8) exposure

(adjusted for age, smoking,etc)

3M Medical Dept. published

AL, Ty OCT. NOV. DEC. | JAN. FEB.  MARCH
: :
X i :
3 i »
' ; N
' : N
! ; o
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1981
-JULY UG, - 'SEPT. ., OCT. . NOV. DEC. | JWN. FEB. M

: . ;
C. BLOOD ANALYSES , 0
’ i
' ]
) May - Comparison at Jackson )

showed good agreement of ; a

M (Bomb) and Du Pou : ) o

(Toxch) methods at jow ' N

levels (0.3 and 1.Z ppm ' @

' Qo

. Q
(2) May ‘ '
g ’
(3) 8/ : X \
sampliny/program issued. 1
:
|
|
0
]
(4) 8/4 X (
It described blood sampNng '
plans and summarized overail i
program. '
(5) August - ESL established for C-8 X :
Specific blood analyses. A
(6) August - Sampling started for comparison X :
of test methods. * :

-3 - PT

£7ecnn 1w 9/23/t




- eszLLoarg
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| sTAT) ,ND PROGRAM

" JULY ~ AUG. ' SEPT. : OCP. NV, CDEC. 'JAN., ~FEB. MAR
C. 'BLOOD ANALYSES - (continued) | ! A
(7) 9/2 - Comparison of C-8 Specific (GC—) X J ; !
and Torch methods started ! o -
at ESL. Abcit 2§ sawples ! 0N
from WA Teflon® workers ! o
~wihisle tested. I o
c-8/GC methed Yecou mondad ! o
Jbe-used for routine analyses. 1 :
(9 Pec JSe D'; C-8/GC method Y4 b\(M"‘V—{"m"ﬂj’ .
(9) m - Start routine sampling as D Lo : X X
i outlined in 8/1/80 letter. ' i - ;
. : [
D. TOXICITY TESTS AND :
EXPOSURE 'LIMITS '
B N '
- (w - ajion te.
I\ PR :
,(i\ yé’wshed for :
- skin subacute tests. ' _;
(3) August - Haskell Lab ingestion studies ° X :
. showed no significant sex )
differences in lethal doses \
for quinea pigs, mice and g
rats. Tests made by M )
showed that female rats i
eliminate C-8 much faster v
than males. '
(4) Oct. - Initial blood results from : X
inhalation subacute tests. |
-4 - . PT
9/23/8(
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1981
JULY ~ AUG. ~'SEPT., | OCI. ~ NOV. DEC. JAN. FEB. MARCH

. D. TOXICITY TESTS AND

EXPOSURE LIMITS - (continued) .
(5) Sept. - Haskell Lab report on X >
. O’ skin subacute tests #e

b issued. '

a 3 .
(G)Jmth*a\i-- AEL Committee Review

000224

E. 'C=8 SUPPLY

|
|
|
|
|
|
|
[
|
. |
(1) 7/31,/&7 3M representatives X ‘ :
' visited WW to promcite |
rapid conversion fram |
current solid C-8 (from |
ribbon dryer) to_spray |

dried C-8. Change in
dryér éliminates many of '
their environmental. '
. problems. Activity on '
C-8 solution texminated ' |
(at least temporarily). :
-(2) Augustf® 450 1b. spray dried C-8 X !
C-8 received from M for |
evaluation. |
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|

(3) Sept..%o- Fine powder, granular and X
FEP made using spray dried
.C~8 in BOD tests. Dispersion
polymerization reaction rate
10 - 15% below normal.
Granular polymer thermal
stability below nommal. May be
a problem with operator
acceptance because C-8 is
very fine and clings to
SCoopSs . .
(4) 9/17/f 3M representatives visited X
WW to review spray dried C-8
evaluation. More ‘semiworks
evaluation of samples will be

C7OCNNICW madAa lAfAava wAank acta
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1981
JULY - AUG. SEPT. ! OC. NOV. DEC. | JAN. FEB. MARCH
'
‘C=8 'REPLALEMENT L
% ]
w/}Q - tion of "inaftd t
surf t : ! )
(Moxg eton lett ! o
k. ' o
(2) May fo- Semiworks products made with A =)
' , three fluorinated surfactants ! =]
appear to yield satisfactory ! Q
end product. Evaluation !
continues. !
]
(3) 5/8/ {s PMN* testing program reviewed !
at Haskell Lab. Tests will !
include monitoring blecod !
fluoride levels. !
} [}
(4) August&Tests authorized. Timing .4 !
depends on availability of . r
material. - !
]
(5) . ** - FEP Plant Test. !
]
* Premanufacture notice as required by TOSCA.
** Timing depends on toxicity testing and plant availability.
-6 - . PT
9/23/80
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'OCT. NOV.  DEC.

JAN,

G. . AIR MONTTORING

(1) April - 7 day personal sampling
program for Fine Powler
& FEP Wet Finishing
Operators showed 6Q 1
80% above 0.6 mpb limit.

(2) Sept. = 7 day personal samples X

for Fine Powder Dryet
Operators had an

average of 0.25 mpb

with no values above limit.

(3) Sept.. = 7 day personal sample:s X

for FEP Wet Finishing
Operators had an average of
0.91 mpb. Personal samples
in April had an average of
0.95 mpb.
(4) * -~ Repeat personal sampling for
‘ Fine Powder and Wet ‘
Finishing Operators.a=d Fé&°¢
p | & op‘.\r\:\'.f‘ 4
H. AIR MONITORING PROCEDURE '
(1) May - Comparison of methylexie
blue and C-8 Specific
methods (developed at
ESL) using split sample"
shows excellent agresment.
(2) May - Chloroform/Azure A Method
developed fram Dutch method

by C. S. Cope.

(3) 9/2 ~ C-8 Specific method X

available for review at WW.

(4) Oct. - Recommend preferred method
for routine use. '

* Will depend on completion of Engineering Controls.

170€NN I
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- STATUS 'ANi\ ,OGRAM

(1)

(2)

(3)

(4)

(5)

. JULY ~AUG. ~ SEPT.
I. 'ENGINEERING CONTROLS '~ FEP
Sept. - Completed COD TY-077 X
Eliminate free falling streams
in clean room by installing
eductors under V-Disc press
and Torus Disc dryer
scrubber, -- ($32,000)
Ooagulator to fluff bin seal.
July - Drafting request. X
Oct. - COD issue.
Dec. - Installed on one coagu:ator
New recycle tank to return recycle
tank fluff to fluff blender irstead
of manual dipping.
Sept. ~ COD circulating X,
’ ($36,000)
J.J, ~Fabvy ~ New tank installed.
Eliminate the once/shift dumping
of ccagulator bag filter.
Aug. - COD TY-127 approved ($7800). p'
Nov. - Installed (do*-)
Provide means to vacuum sunp rather
than scoop polymer - COD TY-085 ($5900)
Sept. - Equipment due. X
Oct. - In use. ) .
Miv -~ Falled Teal
Pa. test¥/Redes cyn
. -8 -

" NOV, ‘DEC.
X
g — X
[vg

PT
.9/23/80 X
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JULY AUG. SEPP. ' 'OCT. ~'NOV. " DEC. | Jrd. FEB. MARCH
I. ENGINEERING CONTROLS = FEP - (continued) ; :
(6) Engineering controls at trayout. : 0
July - Rec'd recommendations from X ) 82)
- Fernmandes, ESD Consultarnt, 1 o
on dust control and i =
ventilation. ! o
!
request. X
'Pf. ?n%’l buw &.... t“":.' fl“vm. )
m.‘_, ﬁ’&,\h'—h‘ A Cod TK ",77 I ‘ X x
Raralts on Pootobra(1€50cintct .
Installat;.on (3% poctotye it “hu g '
ot T ML Aty < '
(7) Eliminate polyner exhaust from !
coagulation bag filter. !
!
Sept ~ Receive bags from vendox X
for evaluation. ' ]
’ !
- Inseall-firet—aet. S o hstattdl Lhprovenenk i X
in Total Dischavgee ) 2
Dec. - Install-—seeend-sety—3if MAeticn siisht Doust | X
‘necessary. B renk Yhve bot T~ =\ |
d,sfg‘\c.vbk‘ Pond <F N°" I },
- Fastell—third-pok —E P
necassaq‘ lﬂﬂ ""\ }o [V s""\ Te_.%‘o-\ 8 ]
"V“—"*—L bs}' whl.ps we CD“‘L e |
Peb—-Petermine—final-effluant C Il T-100 system with go0d | X
eoncentratiomrand weakhir (late a3 Mmaveh2Apeil), |
determine-nesessary-stack 1
M“Y - ‘D‘,__.r._"_h__"‘L Lowa\ e&leont coscantvidion 1 elg,‘h.f..lnti- :
(8) Eliminate the manual dumping of %% 77 stack henht
the central vacuum system. !
Oct. ~ COD issue - ($17,750). . : X
March '8l - Installed. ! X
' [
-9 - _ PT
9/23/80
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I. ENGINEERING CONTROLS = FEP - (continued)

(9) Raise exhaust stacks of coagulation
and wet finishing bag filters.

Maxeh - Determine final concentration
Mary  after bag test.

April: - Contact Wevodau for height
Ju~. needed. _

-Max- - 00D issue.
Swly.
(10) Investigate Shoe cleaner.

July - Installed but removed from X
service twice due to
 decantex overflows.
. an~n.~ R et -csf'w“cé. ¥ mew boc
(11) Determine effect of Torus Disc
product temperature on C-8
oconcentration.

Sept. - Asked ADG to set up bench
scale work because too much

plant penalty.

Nov. ~ Complete bench scale work
and issue findings.

Dec.

(12) Prevent hot 'steams containing polymer/
C-8 from flowing through sum::s.

JXien

Sept. - COD TY-183 ($4700).

™
Doo. * Installation (dﬂ"" /
JaAN. — ' x -

nERENOIY .

1981
JULY AUG. "~ 'SEPT., ¢ " OCT. NW . DEC., JAN. FEB. MARCH
. |
)
'
'
'
0 X
]
'
! N
1
; {
1
1 =
. Q
I
|
]
: K
]
]
]
X 1
' [
'
) X—> K
]
i
|
]
i
X ]
! .
' X —+* X
- 10 - PT
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TEFLON® DIVISIONS C- . {FC-143) "CONTROL

'STATUS AND PROGREM

‘OCT.

-Dm.

‘1981

JAN. FEB. MARCH

JULY ~ AUG. ~ SEPT.

I. ENGINEERTNG CONTROLS = FEP (contimsed)

(13) Monixoring of equipment with RAM
(Rezl~time Aerosol Monitor) to-
detexmine effectiveness of seals.

|

%:ér': Restart program.

(14) Improve ventilation in clean room

through use of diamond plate on

top of grating.

00D on hold pending outcome of

eductor COD.
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J. ENGINEERING CONTROLS-FINE ‘POWDER/DISPERSION

OQZLLOCHEI

(1) May - completed COD TX-586 - Raise Fine
Powder dryer air supply inlets to
exhaust additional airboxne C-8
($1,200) .

(2) May - completed COD TY-047 - lriernal
Fine Powder dryer fan qu:rds to
exhaust airborme C~8 during
outages -~ ($8,500).

'(3) May - completed COD TY-048 - Adiditional
inspection windows for Fine Powder
- dxyers ($2,500). ;

(4) May - completed COD TY-061 - Improve
dispersion ingredients hood and

_ its exhaust stack - ($5,000).

(5) May - Improved sealing of Fine Powder
Pryers - included better door

seals and sealing between dxyer
sttims.

(6) Oct. - Further improvements to be made

in dryer sealing.

(7) Reduce Fine Powder Dryer Exhaust Stacks'
C-8 anissions - ($100,000).

Nov. - OOD'éppmval
May '8l -- Installation D
(8) Oct. - Seal holes in floor above Fine .
*  Fine Powder Dryers to reduce C-8
oconcentration ypstairs. -
(9) Increase exhaust capacity from #2 Dryer.

Oct. - COD issue.
Feb. - Installation

‘JULY  AUG. - SEPT. , OCT. - NOV. DEC. JAN.  FEB.  MARCI
. . ]
C.WUCAM" :
I “
' &
L 2
) Qo
(ot b5 !
[}
i
/i
Gt !
]
/¢O -
Coamp © :
avvf [}
]
X X
!
' No.Z o3
) : ‘&__..—-X.u y
%
LR
%
] ' R )(
' sl
-12 - T 7~

iadalalalatalh £.4 84




19cLL0a1d

"JULY ~ AUG. ' SEPT.

‘OCT. ~NOV. DEC.

K. .-‘PKJI'EI'.'I‘IVE ‘BQUIPMENT - RESPIRATORS
Comfo II

() 3/5 - Use of GMA-H cartridges -
- (combination high efficiency
filter and activated charcoal)
approved by R. F. Kinter,
Chairman, Respiratory
Protection Subcommittee.

(2) March-June - @A-H cartridges
established for routine use.

(3) May - @QMA-H cartridge tested at.
Haskell Lab with 1 mg/m3 C-8
(100X proposed limit)
feed. Capacity exceeds 40 hours.

(4) 9/15 - Report on cartridge tess X
issued (HILR 664-80). It.should

provide a basis to exter:l

caxtridge use a montk.,

This is under review.
Air Supplied Systems

(5) May/June - Field tested 3M Harvicap system.

(6) July - Recommended to Productitn X
to provide 3M Hardcap units
for all Wet Finishing personnel.

Qe geréDd @D T 184
(7) May - ocompleted 80b TY-045 ($7290) for
breathing air stations in FEP
area. :
(8) Sept.- completed COD TY-082 ($1,994) X
, for breathing air station for
weigh station.

(9) 3/11 - COD TY-051 ($16,750) for
breathing air stations in
Polymers area authorized.

Oct. - Breathing air stations in

service. >
/e) B APP'L BReATH WS ark PacwiTrds = FEC
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1981
"JULY  AUG. ' SEPT. : 'OCT. ~'NOW. DEC. |-JAN. FEB. MARCH
L. ‘PROTECTIVE BQUIPMENT = CLOTHING :
Disposable Clothirig & Gloves :
(1) 8/28 - Started field test of X ! ,
protective clothing. :
(2) Nov. - Start field test of : X
protective clothing with '
- more breathing capability. :
(3) Feb 1& Stock approved protective : X
clothing in Stores. :
(4) May - Started routine use of #L-61 :
latex rubber gloves . in '
Fine Powder/Dispersion \
.and FEP Areas. )
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PERSONAL AND CONFIDENTIAL

November 24, 1980

TO: R. J. BURGER
C. R. CAMPBELL -
D. A. ERDMAN

FROM: PAUL THISTLETON ﬁ .

- COMMUNICATING RESULTS OF BLOOD ANALYSES

_ Details of recent blood analyses are given in
my 11/19/80 letter to R. J. Burger {copy attach=d}. =Resulis
of August 1979 samples have been multiplied by 1.25 in
Table I for comparison with August 1980 results obtained by
the C-8/GC method (compare l1ined columns). We believe that

this adjustment is required for proper comparison.

' People sampled in 1979 were given results in .
Columns 1 and 2 using standard medical cards. We plan to report
the C-8/GC results in column 6 in the same way. Some
explanation of the increased values resulting f£rom the

C-8/GC analyses will be required. It appears that this can
best be handled by Dr. Power on an individual basis. He may

use the attached statement for background but it will not be

distributed.

When the results in column 2 axe multiplied by
1.25 (see column 3) there is generally.good agreement with
the recent C-8/GC results (column 6). Perhaps there is a
significant increase for No. 16 (a fine powder dryer operator) .
The value reported for No. 17 in 1979 was recognized to be
unusually low and may have been jnaccurate. Three of the FEP
people (Nos. 19, 23 and 24) show little change between the
August 1979 (column 2) and August 1980 C-8/GC results
(column 6). .

Attachments

PT/nsw

EID080726
000234
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CC: R. J. Burger
J. F. Doughty
T. L. Schrenk

November 19, 1980

TO: DR. Y. L. POWER

FROM: PAUL THISTLETON, ‘@

* RESULTS OF BLOOD ANALYSES

-The blood s=2mpling prograr promosed in my 8/1/80
letter is essentially compiere. All samples have been
analyzed by the C-8/GC method which was recommended for routine
use in my 11/12/80 letter to R. J. Burger. Most of the
samples have been analyzed by the Torch method at ESL and .
some have been measured by the Torch method at Jackson . Laboratory
(JL). Samples were sent to JL because of delays in demonstrating

satisfactory Torch performance at ESL.

. Results are given in Table I. It includes the
1979 data which was reported to the people sampled. Names
of people sampled in 1980 and identification numbers used in -
Table I are given in the enclosed list (Dr. Y. L. Power, only).
One person is omitted from Table I because results were
variable and a resample is being reguested.

The ESL and JL Torch results agree very well. The
C-8/GC results are about 125% of the Torch results (see Figure 1
of my 11/12/80 letter). The difference may result from
incomplete recovery in the Torch method and this is being

checked at ESL and JL.

My 11/12/80 letter recommended that only C-8/GC
results should be reported to employees. We believe that they
are the best available measurements of organic fluorine in blood
samples. The August, 1979, results given in Table I have been
multiplied by 1.25 which is suggested as the basis for
comparing these results with current C-8/GC results (see my
11/17/80 letter to R. J. Burger, copy attached). In most cases
the numbers are very similar and it is doubtful if any of the
apparent changes are statistically significant. This can be
established when the total sampiing program is completed and
more 1979/1980 comparisons are possible.

< 27
000235 FP%”
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DR: Y. L. POWER w3 - NOVEMBER 19, 1980

In the meantime I conclude that there has been no
significant decrease in organic fluorine in blood samples
between August, 1979 and August, 1980. This may be because
many of ouxr oArect;ve measures were ,.gm,*'.;:;nmg foxr only
a small part of the year. Our 1980 data using the C-8/GC method,
which is specific, should provide a good basis for comparing
data to be obtained in 1981.

Attachment

PT/nsw

EID080728
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TABLE I

COMPARISON OF BLOOD ANALYSES

1979 SAMPLES ’ AUGUST 1980 SAMPLES
BOMB ANALYSIS = JL(1). TORCH ANALYSIS - C-8/GC
prm Organic Fluorine ppm Organic Fluorine
IDENTIFICATION , AUGUST __ ”
MMBER - JUNE AUGUET x1.2502) - EL 3L L
-1~ -2- -3- -4~ -5- -6-
No Direct Exposure
1 - - = 0.24 ~ 0.022
2 - = - e 0.015
Professionals N
3 - - 0.02 0.22
4 - - 0.44 - 0.46
5 - - = 0.19
6 0.45 0.56 0.3 0.52
Monomer Operators
7 0.39 0.49. 0.8 0.78
i 8 (3) 5.3 6.6 ° 5.2 6.4°
‘ 9 (4) 6.7 8.4 6.5 6.7 8.2
Fine 'Powder Dispersion
“Zone 6
10 22.2 21.2 26.5 20.3 21.0 24.0
12 10.6 8.7 10.9 9.7 13.0
13 15.0 13.8 17.3 16.5 21.0
14 20.8 26.0 22.9 29.0
15 1.8 2.3 3.3 3.8 4.6
‘'Zone 4
16 1.8 2.3 4.6 4.6 5.6
Granular
Zone 6
17 0.47 0.59- | 1.4 1.7 1.9
EID080729

000237

6T€100d1v



1979 SAMPLES AUGUST 1980 SAMPLES
BQMB ANALYSTS - J.(1) TORCH ANALYSIS - C-8/GC
ppm Organic Fluorine h ‘pEm ‘Organic Fluorine
IDENTIFICATION _ AUGUST
WUMBER S JuE AUGUST -~ X 1.25(¢)  ESL  _JL ESL
-1- -2- -3- -4- -5- -6-
FEP Polymerization
18 1.36 .0.99 1.2 1.1 1.5.
19 3.7 . 4.6 3.4 4 4.0
20 3-61 1.99 2.5 2‘9 "2.9 3.7
21 4.96 6.2 5.6 6.6
22 4.14 5.2 3.7 5.5
23 4.52 5.7 4.1 4.9
24 2.71 3.4 2.1 2.9
25 4.64 5.8 6.4 7.5
26 0.91 1.1 0.9, 1.1 0.87 [ 1.2 |
FEP ‘Service
27 | 1.3 T 0.72
Research Semiworks
) 28 . ' 0.5  0.32 0.26

(1) JL = Jackson Laboratory ‘
(2) August, 1979 bomb results :anreased by 25%. This is the

factor recommended to allow comparison of 1979 and 1980

results. ESL C-8/GC resuits are about 125% of ESL and

JL Torch results for the August, 1980 samples.

Equivalence of Torch and Bamb results was demonstrated

él}lg study reported by Erik Kissa, Jackson Laboratory,

/80. ‘

(3) Monomer Operator 21 months, 16 years Polymerization Service.
(4) Monamer Operator 32 months, 15 years Polymerization Sexrvice.

0£€1004LV
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November 24, 1980

RESULTS OF BLOOD ANALYSES

A sample of your blcod was takeﬁ in August for a
test program tc compare two apalytical methods for measuring
organic fluorine in blood. The Torch method burns the blood
in a special torch and the combustion products are scrubbed
and analyzed for fluoriné. It measures organic fluorine plus
inorganic fluorocompounds that burn in the torch. fhe
C-8/GC method measures the C-8 by gas chromatography (GC)

which separates the C-8 frow ctiher Fliunorscompounis,

We believe that C-8/GC results are the best
measurements of organic fluorine in blood samples. We plan
to use the C-8/GC method for analyzing blood samples because

it measures C-8 and is less subject to interference than the

Torch method.

We are reporting the C-8/GC measurement for your
blood sample expressed z2s ppm organic fluorine. This method
~gives results about 25% higher than the method used for the
1979 samples. The difference may result from incomplete

recovery of organic fluorine in the 1979 analyses.

If you have questions please contact Medical Division.

Y. L. POWER, M.D.

EID080731
000239
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M T‘ ) W. C. Percival - 353
U pUN _ . 8. S. Stafford - 269
R. R. '

Twelves

' ) lml s«t:m.:
. P Fi
E. I. bu PoNT DE NEMOURS & CoMPANY 12‘“‘ e
INCORPORATED . -
WILMINGTON, DELAWARE 19898 4 .

POLYMER PRODUCTS DEPARTMENT
EXPERIMENTAL STATION

January 23, 1981

TO: PAUL THISTLETON - PPD, Washington Works

FROM: L. J. PAPA 'f
TR~175

-

1.

Ln

COMMENTS ON VALIDITY OF 1979 FLUORINE IN BLOOD RESULTS

&L have reviewed the 1379 blood fluorine results from Jackson Laboratory (JL)
and investigated the entire situation to comment on the validity of the results.
The situatlon is not simple because

The values reported were raw data and were not corrected for recovery.
The data were obtained by the modified 3M bomb method (private com-
munication with E. Kissa).

From data appearing in Kissa's report (CP-JL-80-14, p. 10) issued
Sept. 1980, his recovery at that time appears to be V94%.

3M published a recovery of 92+5%. Belisle and Hagen, Anal. Bio.
87 545-555 (1978).

The bomb data correlated 1l:1 with the torch data in Kissa's early
work (CP-JL-80-14, p. 19-21B) - hence torch recoveries must have
also been 94%.

A reagent deteriorated in the modified bomb method causing the 8/79
values to be low by a factor of ~1.18 (Memos, E. Kissa to G. H.
Patterson dated 10/30/79 and 11/29/79). This was not dicovered and
communicated to WW until after the results were given to our employees.

A recent study by Kissa shows the torch method, wh{ch is allegedly
equivalent to the bomb method, gives 83% recovery and is 80Z of the
value by GC (Ref: my recent letter to you dated 1/23/81). .

We are left with these facts
All of the results from August 1979 sampling should have bcen

correctzd Ly & factor of 1.18 to cucpensate for the deteriorated
reagent.

080717
There’s a world of things we're coing something about ElD
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B. An additional correction is necessary to compensate for recovery.
That factor is 1.06 if the 94% recovery of Kissa's early work is
correct or 1.20 if the later 83% recovery is correct.

I have no way of judging which recovery number is correct. 1If fact,
they both may be correct. He could have staried with 94% recovery and drifted
to 83% recovery. However, ‘the numbers do allow us to set up boundaries. With
the bad reagent and a 94% recovery, the correction factor is 1.25. With a bad
reagent and an 83% recovery, the correction factor is 1.41. Results obtained
from JL other than the August to October 1979 period do not suffer from the
bad reagent contribution and the 1.18 correction factor is not applicable.
Hovever, they must still be corrected for recovery. The correction is 1.06 if’
you believe the 942 recovery, 1.09 if you believe the 92% recovery or 1.20 if

you believe the 83% recovery.

I suggest you use the following set of corrections for any data you
have in hand:

A '
Sp7=" "2 o Multiply by 1.09 for all data prior to August 1, 1979 - this uses 3M's
L recovery of 927 and was suggested by E. Kissa.

s _slos

. e For bomb data in the period of August 1, 1979 to October 30, 1979 use
“ s rLSléizv,a factor of 1.28 - this assumes 92% recovery and corrects for the bad
¢y~ < S° reagent. For torch data in this period use a factor of 1.09. .
o
;::;'y"},,ﬁvi For the period November 1, 1979 to early 1980 (1st quarter), assume
~f*7" the recovery was 92% and use a factor of 1.09. The rat dermal study

blood analyses were performed in this time period.

Ly 12
o From early 1980 on, GC values or torch values corrected for 83% ¥ 53
recovery are used so you have no corrections to make. , 4%4( G
'y “"‘" ,"2)‘
I hope this letter helps to end the confusion and does not create cﬂlerg

more. If you have questions please contact me.

fot . . (; e
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INCORPORATED
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Januzry 23,

TO: - PAUL THISTLETON - PPD, Washington Works

FROM: L. J. PAPA 3‘8‘@@»

SPECIFIC DETERMINATION OF PERFLUOROOCTANOIC ACID IN BLOOD
BY. GAS CHROMATOGRAPHY AND COMPARISON TO TORCH METHOD

S. S. Stafford has completed development and study of a gas chromatographic
method to specifically determine perfluorooctznoic acid or its salts (including
FC 143), hereby defined as Cg, in human or rat blood. The method is sensitive to
7 ppb fluorine and has a precision of "“+10% throughout most of the concentration
range of 7 ppb to 100 ppm although the precision falls off at the lower ppb range.
The method gives comparable results to the Modified Wickbold Torch used by E. Kissa
at Jackson Laboratory and duplicated at ESL by R. R. Twelves. The principle
differences are the GC method is specific, easier to use, faster, cheaper and much
more sensitive. You received a copy of this method on your last visit to our
laboratory on January 8, 1981.

* DISCUSSION ,
We compared the Cg-specific GC method to torch methods at ESL (Twelves)
and at JL (Kissa) by analyzing 26 human blood szmples obtained from Washington
Works personnel. This allowed a simultaneous comparison of the two torch methods
at ESL and JL. The data is listed in Table I and plotted in Figure 1. A least
squares examination of this data (line shown in Figure 1) shows the two torch
methods give comparable data and are 79% of the GC numbers. The GC numbers are
corrected for recovery but a true recovery study had never beéen performed on_
the torch method. ’

I asked Kissa (JL) to perform & recovery study on this torch method.
He later reported (by telephone) that he performed a 5 concentration calibratiom
curve study in aqueous solution from 0.5 to 12.0 ppm fluorine. The slope of his
line, or recovery, was 83%. He then spiked two blood samples with 10 ppm Cg
and obtained recoveries of 80 and 84Z. I conclude from these data that his
recovery is 83%. R. R. Twelves has never performed such a8 study but indications
are that he has a similar recovery. Table II lists the GC data again end the
JL torch values corrected for £3% recovery = the sgresment iz now very goed.

61€100d[V

EID080719
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S. S. Stafford later anal
Cg inhalation study that were also

yzed 7 rat blood samples from a Haskell Laboratory
Method (Rissa).

analyzed at Jackson Laboratory by the Torch
These data are listed in Table III and -again show good agreement.

These datz show that the discussed methods can and did give eguivalent"
Tesults on real blood samples when all zre calibyated te ~ompensszte for recovery.
It should be remembered that interferences may be encountered in the future which
could give erroneous answers by either method. This seems less likely with the
Cg-specific GC method.

For this reason as well as those mentioned in the first
paragraph I think our decision to use the Cg-specific GC method is well founded.

Attachments
fmt

0Z€100dIV
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. Comparison of Cs-Specific GC Method

.

TABLE I

to Torch Methods at ESL and Jackson Lab (JL)

PRAL No.
80-63841
80-63838
80-63837
80-62921
'80-63834
80-63835
80-62916
80-62915
80-63839
80-62912
80-62920
80-62919
" 80-63842
80-63843
80-63836
80-62922
80-62918
80-63844
80-62910
80-62913
80-62911

80-62917

L33
5“5 é%i 3
80-63845
80-62914

80-63846

ppa Fluorine

Torch

2.1
ND

6.5
0.8
1.0
6.4
3.4

2,9

0.44

3.3
22.4
5.6
9.7

16.5

JL

21.0
1.7

0.3

0.87

6.4

2.9

3.8
22‘9

10.3

14.8

4.6

5.0

4.0
3.7
0.40
4.6

29.
6.6

13.

21,
4.9
5.6
0.022
0.72

6.4

IZer00dey

5.5
EID080721
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* TABLE I =
Comparison of Cg-Specific GC Method to JL Torch - .Corrected for 83% Recovery

ppm Fluorine

PRAL No. JL Torch Lg/GC -
80-63841 | — 1.5
80-63538 25.3 . 24,
80-63837 2.0 1.9
80-62921 0.4 0.26
80-63834 — 0.22
80-63835 0.4 0.52
80-62916 3.1 : 2.9
80-62915 0.2 0.015
80-63839 8.1 8.2
80-62912 - 0.78
80-62920 1.0 1.2
80-62919 77 . 7.8

) 80-63842 — 4.0
80-63843 - 3.5 3.7
80-63836 S . 0.40
80-62922 4.6 4.6
80-62918 28. 29.
80-63844 S— 6.6
80-62910 12.4 13.
80-62913 17.8 21.
80-62911 - 4.9
80-62917 5.5 5.6

G4 330

pg] - om
86-63840 J— N
80-63845 - e 0.72
80-62914 6.0 6.4
80-63846 — 5.5 EID080722

« SR | 000245

¢ece100drv



Comparison of Cg-Specific GC

-TABLE IIIL

Method to Torch Method (JL) on Rat Blood

PRAL No.

80-67461
80-67462
80-67752
80-67756
80-67481
80-67460

80~67484
(Blank)

ppm Fluorine

Torch Jackson Lab

Raw Data Corrected for 83% Recover

6.9 8.3
10.5 12.7
9.5 11.4
9.0 10.8
1.8 2.2
1.1 1.3

0.76 0.92

Cg/GC
7.7

13.1

11.4
8.6
1.3
1.1

<0.007

EID080723
000246
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Figure 1

- Comparison of Cg-Specific GC Method and Torch Mekhods at ESL and JL
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